Objective: To define the clinical and diagnostic characteristics of paraparetic Guillain-Barré syndrome (GBS) with weakness restricted to the legs, compared with the classic quadriparetic GBS.
Guillain-Barré syndrome (GBS) is a medical emergency requiring early diagnosis for accurate monitoring and treatment. 1, 2 The diagnosis of GBS is largely based on a set of clinical characteristics, especially the presence of a rapidly progressive flaccid limb weakness and reduced reflexes, usually in combination with cranial or sensory nerve deficits. 3, 4 In the majority of cases with classic quadriparesis, the diagnosis is straightforward. However, GBS is a clinically heterogeneous neuropathy and variant forms have been described that differ from the typical presentation. [5] [6] [7] [8] [9] [10] Examples are the Miller Fisher syndrome, the pharyngeal-cervical-brachial variant, and the pure motor variant of GBS. [5] [6] [7] [8] [9] [10] [11] In patients with a variant or atypical form of GBS, the diagnosis can be difficult and delayed. Early diagnosis is important in these atypical cases, because patients with these variants may progress to full-blown GBS with respiratory failure and autonomic dysfunction. 5, 8 Paraparetic forms of GBS have been described before, but only in smaller case series and without comparison with quadriparetic GBS. [12] [13] [14] There is little awareness of the existence of this variant, which may cause a considerable delay in diagnosis. The aim of the current study was to identify the frequency of paraparetic GBS and to describe the clinical presentation and course of these patients in detail. In addition, we aim to provide a strategy for early and accurate diagnosis in these patients.
METHODS In this study, we reviewed prospectively collected data from 567 patients with GBS included in 4 studies performed by the Dutch GBS Study Group. These patients with GBS previously participated in 2 randomized controlled trials, 1 pilot study, and 1 observational study. [15] [16] [17] [18] All patients fulfill the diagnostic criteria of GBS. 3 In the 2 randomized controlled trials and the pilot study, patients were included if onset of weakness was less than 2 weeks previous to enrollment and if the patient was unable to walk unaided. 15, 17, 18 In the observational study, patients with a relatively mild form of GBS, who were still able to walk unaided, were also included. 16 All patients had a routine diagnostic workup to exclude other diagnoses and to confirm GBS. The follow-up duration was at least 6 months. 19 Seventy-seven patients (13.6%) were excluded, including children (n 5 32), patients with Miller Fisher syndrome (n 5 18), acute onset chronic inflammatory demyelinating polyneuropathy (n 5 10), Bickerstaff encephalitis (n 5 2), missing data about distribution of weakness at entry (n 5 4), alternative diagnosis appearing during follow-up (myelitis transversa, Sjögren syndrome, spinal disk herniation, uncertain diagnosis, sacral tumor, vasculitis) (n 5 10), and a previous episode of GBS (n 5 1). For the remaining 490 patients included in the current study, data were collected about age, sex, preceding infections, severity and distribution of weakness, sensory disturbances and reflexes in arms and legs, cranial nerve deficits, and pain. The GBS disability score, ranging from 0 (healthy) to 6 (death), was documented, with a score of 3 indicating that a patient is not able to walk 10 m without help. 20 The Medical Research Council (MRC) sum score was used to register weakness and is a sum of 6 bilateral muscles, 3 bilateral muscles in arms and 3 bilateral muscles in legs, resulting in a score ranging from 0 (quadriplegic) to 60 (normal strength). 21 Results of laboratory investigations, including infection serology and immunoglobulin (Ig)M and IgG antibodies to the gangliosides GM1, GD1a, and GQ1b, and CSF studies, nerve physiology, and neuroimaging were also collected.
Paraparetic GBS was defined as weakness of both legs in combination with a normal strength in the muscle groups of the upper extremities included in the MRC sum score (shoulder abduction, elbow flexion, wrist extension) at study entry. Normal strength in hand and other arm muscles (not included in the MRC sum score) was confirmed by reviewing the discharge letter and case record forms of the patients. Patients with paraparesis were compared to patients with quadriparesis regarding clinical features, symptoms of preceding infection, and results of additional investigations, disease severity, and outcome.
Standard protocol approvals, registrations, and patient consents. The studies were approved by an ethical standards committee on human experimentation, and informed consent was obtained from all patients.
Statistics. SPSS statistics 20.0 (IBM Corp., Armonk, NY) was used for data analysis. A 2-sided p value ,0.05 was considered to be statistically significant. The x 2 or Fisher exact test was used to compare proportions. Continuous variables were presented as medians and interquartile ranges and compared using the Mann-Whitney U test. Kaplan-Meier analysis was used to compare the clinical course of patients with paraparesis vs quadriparesis.
RESULTS Forty patients with GBS (8%) had a paraparesis of the legs with no weakness in the upper extremities. Compared to patients with quadriparesis, this subgroup had a relatively mild form of GBS (table 1) . Patients with paraparesis had less severe leg weakness compared to patients with quadriparesis, as indicated by the higher MRC scores of the leg muscle groups in the MRC sum score. In addition, patients with paraparesis had less frequent cranial nerve involvement and respiratory failure compared to patients with quadriparesis. Patients with paraparesis in general also had a milder disability than patients with quadriparesis, as indicated by a larger proportion of patients with a lower GBS disability score, despite the fact that 36 patients (90%) with paraparesis were unable to walk independently at nadir and 1 patient (3%) died. Also, a lower proportion of patients with paraparesis vs patients with quadriparesis received treatment. Time between onset of weakness and study entry was longer in patients with paraparesis than in those with quadriparesis. There were no differences between patients with paraparesis vs quadriparesis in age, sex, type of antecedent infection, findings in CSF, and electrophysiologic subtype (table 1) .
More details of the specific diagnostic features of patients with paraparesis are provided in table 2. Most patients with paraparesis had a diffuse distribution of leg weakness, but in some patients, only the proximal or distal muscles were affected. Normal strength of the arms persisted during follow-up in 29 (73%) of these patients. Neurologic examination of the arms at entry demonstrated sensory deficits in 50% and reduced or absent reflexes in 73% of patients. A sensory level was not reported in any of the patients with paraparesis; 14% had symptoms of bladder dysfunction. Nerve conduction studies (NCS), performed at a median of 16 days (interquartile range 8-25 days) after onset of weakness, demonstrated abnormalities of arm nerves in 89% of patients with paraparesis. Decreased compound muscle action potential amplitudes in one of the arm nerves was the most common finding, together with abnormalities in needle EMG, followed by a prolonged distal motor latency and abnormalities in F-wave latency. However, 57% (20/35) showed fewer than 3 of these abnormalities in NCS of the arms. The cell count in CSF was 0-5 cells/mL in 79%, 5-10 cells/mL in 5%, and 10-50 cells/mL in 16% of patients with paraparesis. This distribution in cell count was not significantly different from the distribution in patients with quadriparesis. Data from imaging studies were available from 12 (30%) of the 40 patients with paraparesis, and in none were abnormalities found that could indicate a diagnosis other than GBS. One of the patients with paraparesis had anti-GM1 IgM antibodies, one other patient was anti-GM1 IgG positive, and one other patient was anti-GD1a IgM positive and anti-GQ1b IgM positive. During follow-up, no alternative diagnosis was made despite routine diagnostic workup. Only one patient (3%) in the current cohort had a paraparesis without involvement of the cranial nerves or weakness, sensory deficits, reduced reflexes, or abnormal NCS of the arms. This patient was admitted after 3 weeks of slowly progressive weakness of both legs. Neurologic examination revealed a mild symmetrical weakness of the proximal and distal muscles and areflexia of both legs. CSF showed no cell count and a protein level of 0.80 g/L. MRI of the lumbar spine showed a relative spinal stenosis at L4-5, which could not explain the more extensive weakness in the legs. NCS was compatible with a mild demyelinating neuropathy of the legs. The patient had difficulty walking and was treated with one course of IVIg, after which he fully recovered.
Patients with paraparesis in general had a better outcome than patients with quadriparesis. After a follow-up of 6 months, 98% of patients with paraparesis were able to walk unaided, compared with 81% of patients with quadriparesis (p 5 0.008). The clinical course of patients with paraparetic vs quadriparetic GBS is shown in the figure. Five patients with paraparesis did not receive specific treatment, but they all reached the level of independent walking. One patient with paraparesis died unexpectedly at 90 days after onset of weakness at a rehabilitation center, probably of a cardiovascular complication. This patient had no arm weakness or respiratory failure and regained the ability to walk. DISCUSSION In the current study, 8% of patients with GBS presented with a paraparesis in absence of weakness of the arms. These patients had symmetrical weakness and reduced reflexes of the legs, and as such fulfilled the current diagnostic criteria for GBS. 3 In a proportion of patients, the diagnosis of GBS was further supported by the presence at study entry of cranial nerve involvement (15%), sensory deficits of the arms (50%), or areflexia of the arms (39%). During the progressive phase, only 28% of patients with paraparesis developed additional weakness of the arms. All patients with paraparesis showed a typical monophasic clinical course with improvement in the following weeks. The diagnosis of GBS was further supported by the findings in CSF, and all patients with paraparesis had an abnormal NCS. Routine diagnostic workup in these patients revealed no other cause for the paraparesis, even after a follow-up of 6 months. The findings in these patients therefore demonstrate that paraparesis can be a first clinical presentation or persistent subform in a proportion of patients with GBS.
Compared with patients with typical quadriparetic GBS, the patients with paraparetic GBS were relatively mildly affected, although the majority of patients with paraparesis were unable to walk independently at nadir. Patients with paraparetic vs quadriparetic GBS had less frequent cranial nerve deficits and respiratory failure and less severe weakness of the legs. In our cohort, 88% of patients with paraparesis were treated with IVIg or plasma exchange, usually because they were unable to walk independently. After treatment, these patients showed a faster and more complete recovery than the patients with quadriparesis. The relatively good outcome of patients with paraparesis is probably influenced by the mild severity, which is one of the determinants for good recovery. 22 Together, these findings indicate that paraparetic GBS is a mild or regional form of GBS in which the motor nerves of Table 2 Clinical the legs are most severely affected, but the disease rarely progresses to respiratory failure and quadriparesis. A similar situation occurs in the Miller Fisher syndrome, which in some patients may progress to full-blown Miller Fisher syndrome-GBS overlap syndrome with quadriparesis or respiratory failure. At present, it is unknown which microbial or host factors determine the progression and extent of peripheral nerve damage. Genetic host factors may influence the disease severity, as was indicated by the functional polymorphisms in the mannose binding lectin 2 gene, which influences the level and activity of complement in blood and is related to the extent of weakness. 23 There are several limitations of our study. First, the investigated patient cohort may be biased toward typical quadriparetic cases of GBS to certify the inclusion criteria of the therapeutic studies, resulting in an underestimation of the actual frequency of paraparetic GBS. Second, not all patients with paraparetic GBS had imaging to exclude other disorders, especially in patients from the older trials when MRI was not routinely available in the clinic. However, 98% of the patients with paraparesis had either sensory disturbances of the arms or either hypo-or areflexia of the arms, or abnormalities at NCS of the upper extremity that confirmed the diagnosis of GBS, which made additional imaging unnecessary. Only one patient had a paraparesis without involvement of the upper extremities and a lumbar MRI was performed to exclude other diagnoses. None of these patients received another diagnosis during the follow-up and all showed a monophasic course with good recovery.
Early recognition of GBS in clinical practice is crucial for accurate monitoring and treatment in the initial progressive phase of disease. Previous studies indicate that the diagnosis may be delayed in atypical clinical presentations, such as in young children. 24 The clinical relevance of the current study is that GBS should be among the differential diagnoses of patients with rapidly progressive symmetrical paraparesis with reduced reflexes. Rapidly progressive flaccid symmetrical paraparesis of the legs may be caused by a spectrum of other causes, including transverse myelitis, spinal cord compression, leptomeningeal malignancy, lymphoma, and infectious or autoimmune caudal equina neuritis. 2 The atypical presentation and differential diagnosis may have caused a delay in diagnosis as indicated by the longer duration between onset of weakness and study entry in patients with paraparesis compared to those with quadriparesis, although paraparetic GBS may also have had a less rapid initial disease progression.
Our study indicates that there are important diagnostic clues in the early phase of paraparetic GBS. First, most patients had additional symptoms in neurologic examination indicating GBS, being cranial nerve involvement or sensory deficits or hypoor areflexia of the arms. In addition, involvement of the nerves in the upper extremities was further substantiated by the findings in the NCS. Examination of CSF is important, more to exclude infectious causes related to pleocytosis than to confirm the high protein level that is frequently absent in GBS, especially when examined early in the onset of GBS. 19 If there is a sensory level at neurologic examination or prominent or persistent urinary bladder dysfunction, this should cast doubt on the diagnosis of GBS, and additional imaging studies may be required to exclude the presence of spinal cord or cauda equina compression. In addition, in 95% of cases of GBS, MRI with gadolinium may show enhancement of the cauda equina nerve roots, and in the acute phase has a sensitivity of 83% for the diagnosis of GBS. 25 In conclusion, paraparesis is an infrequent clinical presentation or subform of GBS, but involvement of cranial and arm nerves should raise the suspicion of the accurate diagnosis.
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Figure
Time to reach the ability to walk unaided in patients with paraparetic vs quadriparetic GBS Kaplan-Meier analysis was conducted in a total of 440 patients with GBS who had detailed information available on clinical course during a follow-up of 6 months. GBS 5 Guillain-Barré syndrome.
